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- wherein 




(i) A is a bridging group containing a Group 13-15 element; 

(ii) each E is independently a Group 15 or 16 element covalently 
bonded to M; 

(iii) each R is independently a C1-C30 radical or diradical group 
which is a hydrocarbyl, substituted hydrocarbyl, halocarbyl, 
substituted halocarbyl, hydrocarbyl-substituted 
organometalloid, or halocarbyl-substituted organometalloid; 

(iv) m and n are independently 1 or 2; and 

(v) p is the charge on the bidentate ligand such that the overall 
charge of LMXr is neutral; 

(c) each X is, independently, a hydride radical, a hydrocarbyl radical, a 
substituted hydrocarbyl radical, a halocarbyl radical, a substituted 
halocarbyl radical, hydrocarbyl-substituted organometalloid or 
halocarbyl-substituted organometalloid; a neutral hydrocarbyl- 
containing donor Ugand; a univalent anionic ligand; a neutral non- 
hydrocarbyl atom containing donor ligand; or two Xs are joined and 
bound to the metal atom to form a metallacycle ring containing from 
about 2 to about 20 carbon atoms; or two Xs are joined to form an 
anionic chelating ligand; and 

(d) r is 1,2 or 3; 

II) an activato r c ompound ; and 

III) a solid support wherein said transition metal compound c onn e ct e d , to ^ e a id 
bidentate ligand is immobilized on said support, where the transition metal 
loading is less than 100 micromoles transition metal per gram of solid support. 



Claims 14-16 are cancelled. 
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17. (Currently Amended) The catalyst system of claim fi - 1 , g^ - or 13 wherein said activator 
comprises an alkylalumoxane, a modified alkylaiumoxane, an aluminum alkyl, an 
aluminum alkyl halide, an aluminum halide, an ionizing anion precursor compound 
and or a noncoordinating anion precursor, 

18. (Currently Amended) The catalyst system of claim 13 where the transition metal 
loading is from 10 to 8Q micromoles transition metal per gram of solid support. H 
whcrgin the non c oordin a ting anion pre c ur s or compri s e s 
t fl traki£^parfluorophcnyl)boron . 

19- (Currently Amended) The catalyst system of claim 13 where the transition metal 
loadinp; is from 20 to 80 micromoles transition metal per gram of solid support,4 -w-6 
whgrgin th » act i ^rator fi ompris o s a halid o sa lt of Groui^l3 " 16 metals or metaHoid s. 

20. (Currently Amended) The catalyst system of claim 13 where the transition metal 
loading is from 40 to 60 micromoles transition metal per gram of solid support. IS 
wherein thg c a t a lyst pregtirsor t » nonffoowjina t ing ^ anion - pr ac ureor molar ratio i s from 
10:1 to lilQ, 



Claims 21 to 29 cancelled 



30. (Previously Presented) The catalyst system of claim 17 wherein LMXt has a square 
planar geometry. 

Claims 31 -32 cancelled. 

33. (Currently Amended) The catalyst system of claim 17 wherein the solid support 
comprises silica. 

34. Cancelled 
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35. (Currently Amended) The catalyst system of claim 17 ^^erein th e metal M of the 
c atalyct pre c msor is a first row transition metal. 

36. (Currently Amended) The catalyst system of claim 17 wherein the bri d ging grovp A 
of the bideni a tc ligan d comprises at least one conjugated group. 

37. Cancelled. 

38. Cancelled. 

39. (Currently Amended) The catalyst of claim 17 wherein the activator comprises an 
alumoxane and t he transition metal compound- c a t a brst prccurEor 'to-alumoxane molar 
ratio is from 1:500 to 10:1. 

40. (Currently Amended) The catalyst system of claim 13 13 wherein the M is Ni. 

41. (Cxurently Amended) The catalyst system of clai m 1 , 6 , or 13, wherein the activator 
comprises methylalumoxane and/or modified methylalumoxane. 

42. (Currently Amended) The catalyst system of claim 13 wherein the activator 
comprises a non-coordinating anion precursor and the— a^total transition metal 
compound to noncoordinating anion precursor mole ratio is from 10:1 to 1:10. 

43. (Currently Amended) The catalyst system of claim 13 wherein the activator 
comprises a non-coordinating anion. A gatalygt qompoEition comprisingi 

■ ■ ■■■ .(Ip) ... — a transition m a tal c ompound repre s ented by th e foi gwria;^ 

LM X> 

M is a growp 9 ) t O or U traagitifiin metat) 

e s wh X is, in d epen d ently , a hy d ri d e ra d ic a l) a hy d rog a rby l r ad i^ a ly a g ubfititwte d 

hydrocarbyl ■ radiealj — a — h a lo ca rbyl r ad i cati c^bclitwtt d haloetfby l r ad ic a l 
hydrogarbyl . cub e t i tut a d organom a talloi d or haloearbyl ^ fiubctitut a A organom a talloid ^ a 
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univalent anionic Ug a nda a n B utral hydrogarbyl^ontekiing d ono t" iig a nd| a n a utral 
non - hydro c arbyl atom containing d onor lig a ftdj or two Xe arc joined and boun d to the 
metal a tom to form a mctalla c yclc ring cont a ining from 2 to 20 carbon a toms ; or two 
Xe are joingd tO i fimn an anionic chel a ting iigan d; 4h rt d 
ri s 1 , 2 or 3 ; 




■ l^& ai bid c ntate tigand d e fine d b^r the fommU i 



wfe W i < in i 

A is a bridging group containing a Group 13 I S g i Um a nt} 

each E ie ind a p c ndcntly a Group IS or 16 element co^r a kntl)r bonde d t o Mj 

e a ch R is in d ependently a C^ *£^' radi c al or diradi c al group which is a hy d ro ca rbyl , 

cubct i tut fl d hydrocarbyly halocarb)rla s ubstitute d h a loc a rbyli hydrocrirbyl ' Fubfititut q d 

organome ta lloidi or halo c arbyl ' sub s tituted organomet a lloi di 

m an d n a re in d ependent J y - l - or 3 d a p a nding on the v a len c y of E ; 

p jg th e charg a on th a- bid a ntat e ligan d s u c h th a t the over a ll c hange of tMXi. is n e ukalj 

(3) a n a cti' fc r a tor c ompri s ing one or more non - coor d in a ting precuroorc i a n d 

(3) ■ a goli d cuppOTt , 

44. (Previously Presented) The catalyst system of claim 43 wherein M comprises one or 
more of Ni, Pd, Pt, Cu, or Co. 

45. (Currently Amended) The catalyst system of claim 44 4^ wherein the transition metal 
compound-to-nonooordinating-anion molar ratio is from 1 Oil to 1:10* 

46. (Previously Presented) The catalyst system of claim 43 wherein A has at least one 
conjugated group. 

47. (Currently Amended) The catalyst system of claim 43 wherein the transition metal is 
present on the support at less than 400 80 micromoles transition metal per gram of 
solid supporL 
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48. (Previously Presented) The catalyst system of claim 43 wherein M is nickel. 

49. (Currently Amended) The catalyst compoun d system of claim 43 wherem A is 
defined by the following formulae: 



5? 



R' R' R' R' R' 



R* R' R' 

\—G^ G— G"-*«R' RVG— R' - - 

/\/\ / \ / \ ^\ 

A.1 A-2 ' A-3 ^ A-4 ^ A-5 




^' R' R' FT i^' f;* J?' 



A-6 



A-7 



A-8 



A-9 



A-10 




A-13 



A-14 



A-11 A-12 

wherem O is a Group 14 elemen t gcpggially ; Q is a Group 13 element; and R' are 
independently hydride radices, C1-C30 hydrocarbyl radicals, substituted hydrocarbyl 
radicals, halocarbyl radicals, substituted halocarbyl radicals, aa4 or hydrocarbyl- a»d or 
halocarbyl-substituted organometalloid radicals, and optionally two or more adjacent R' mv^ 
form one or more C4 to C40 rings to give a saturated or unsaturated cyclic or polycyclic ring. 



50. (Currently Amended) The catalyst system c ompoun d of claim 43 wherein M is 
nickel, E is nitrogen, m is 1, n is I, p is 0, A is defined by the formula: 
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\-</ 

// \ 

where each G is, independently, C, Si, or Ge, and each is a substituted phenyl group. 



51. (Currently Amended) The catalyst . system of claim 13 wherein the activator 
comprises an alumoxane. A catal)rct compocition gompri s ing the combination of a 
tran s ition met a l compound, an alumoxane an d a support wherein tb » traneition . m a tai 
c ompound h as the formul a;- 

wherein 

M i s a group 10 or 1 1 transition metal ) 

_ each X isy in d epen d ently, g hydrida radigalj a hydrocarbyl r ad icalj » -su bstit u te d 

hydrocarbyl r ad i c al , a h a log a rbyl ^ radi c al , a substitute d halocarbyl ra d ic a l ^ 
hy d TOcarbyl ' flubstitute d orgapomet a lloi d or - halocirbyUeubetituted organometalloi dj a 
univ a Jwt a flionic ligandj a neutr a l hy d roc a rbyl containing donor ligand; a neutr a l 
non hy d rocarbyl atom c ontajning donor lig a n dj or t^vo Xc ar» join i d and bound to the 
met a l a tom to form a m a talla c y c l a ring c ontaining from 3 to 20 c a rbon a toms; or two 
Xb arc joine d to form an anionic chgl a tinfr J igand ; and 

ri fi 1 , 2 or 3' , 

— ■ - L ifi a bident a te ligand define d by the formul a; 



wher e tni 

A is a bri d ging group cont a ining a Group - 13 « 15 c lement} 

e a ch E is in d epen d en tl y - a Group 1 &Qr . l6 a l fl m o nt c ovalently bon d e d to M s 

e a ch is in d epen d ently a C 4.-C^ r adi cal or diradi c al group which i s a hy d rocarbyl ^ 

cubctitut fl d hydrocarbyl, halo c arbyl , s ubtrtitute d h a loci i rb)rlj hy d FO c arbyl p Cubetituted 

Of g a ftomct a llo id i or halo c arbyl p sub s titut e d organometalloi d , 

m an d n ar » in de p e n de ntly 1 ok 2 dep e nding on the valen c y of E; 
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fiifi the c harge on 4 hg bid i ntat a ligand su c h that tfic WQ f ft ll ghcmg i- of LMX^. is neutral . 

52. (Previously Presented) The catalyst system of claim 51 wherein M is one or more of 
Ni> Pd, Pt, Cu or Co. 

53. (Previously Presented) The catalyst system of claim 51 wherein the alumoxane 
comprises a modified alumoxane. 

54. (Currently Amended) The catalyst c ompo s ition system o f claim 51 wherein the 
support comprises silica. 

55. (Cunently Amended) The catalyst compoaition system of claim 51 wherein the 
alumoxane comprises methylalumoxane. 




56, (Previously Presented) The catalyst system of claim 51 wherein the alumoxane 
comprises modified methylalumoxane 



57. (Previously Presented) The catalyst system of claim 51 wherein the alumoxane 
comprises an alkyl alimioxane. 

58. (Previously Presented) The catalyst system of claim 5 1 wherein A has at least one 
conjugated group. 

59. (Currently Amended) The catalyst system o f claim 52 Si wherein the transition metal 
catalyst compoundrto-alumoxane molar ratio is from 1 :500 to 1 0: 1 . 

60. (Previously Presented) The catalyst system of claim 5 1 wherein M is nickel. 

61. (Currently Amended) The catalyst system c ompowi d of claim 51 wherein A is 
defined by the folJowing formulae: 
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R' R' r; r; R' r* 

\ / \ ? 

// \ / ^ /,A /«\ 0 

A-1 A-2 A-3 A-4 A-5 



R- r; R* 



/\ /\ r\ / A""^ /"r 



A-6 



A-7 



A-8 



A-9 



A-10 




A-11 



A-1 2 



A-1 3 



A-14 



wherein G is a Group 14 element e s pecially ; Q is a Group 13 element; and R' are 
independently hydride radicals, C1-C30 hydrocarbyl radicals, substituted hydrocarbyl 
radicals, halocarbyl radicals, substituted halocarbyl radicals, 9ad or hydrocarbyl- md or 
halocarbyl-substituted organometalloid radicals, and optionally two or more adjacent R' »^ 
form one or more C4 to C40 rings to give a saturated or unsaturated cyclic or polycyclic ring, 

62. (Currently Amended) The catalyst c ompoun d system o f claim 51 v^erein M is 
nickel, E is nitrogen, m is 1, n is Ij p is 0, A is defined by the formula: 



R' R" 

/ \ 

vrtiere each G is, independently, C, Si, or Ge, and each R' is a substituted phenyl group. 



63. (Currently amended) The catalyst system of claim 13 wherein the system is 
essentially without residual solvent A c a t a lyst composition ) e g sewti a Uy writhovt 
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r s ridiaal rolv^ntj fmpli^^^C r^nTv>KinQHnn nf ^ tnnfitinn m a t a l cnmpnun d, a n 
M - ifi^ ' group 9; 10 or 1 1 tr a mgition m^tali 

e a c h X is , in d epcadenriyi a hydrid e r a dicaL i a hy d roc a fb)fl T ad ic a Ji a substituted 

hydrocarbyl ra d icali a h a locarbyl radigalj 1 cubstitute d halocarbyl r ad ic a l , 
hy d rog a ffbyl ' Cubstituted organomet a lloi d or h a lo^ a rbyl -g ubfititu ta d organomctalloid; a 
yni^r a knt anioni c ligand ; a neutral hy d roc a rbyl gont a ining donor ligand ; a neutral 
noD ' hy d ro c arbyl a tom contaimng donor ligand; or t>vo Xc are join a d md bemntUo^b ft 
m e tal a tom to form a met a ll a g)rc]g ring containing from 2 to 20 c a rbon a tomfi j' Or tw » 
Xc ar e joine d to form an . anioni c c hel a ting lig a n d j a n d 

ri s ly 2 or 3 ; 

L - i&a bid c ntate ligan d d efine d by . the formul a : 



r y\ 1 


P 







wherein ; 

A is a bridging group c ont a ining a Group 13 - 15 a l a mcnt; 

e a ch E k indep e ndently a Group IS or 16 elemen ti cov ate ntly b e a d ed to M\ 

each R ind e p e ndently a Cx ^^q ra d ic a l or diradic a l gimp which ie a hydrocarbyl ; 

cubctitut o d h y drocarbyli halo ca rbyly s ub s titute d balo c arb3rl > hy d rocarbyl ps ubstitot a d 

organomet a lloi d, or h a lo ca rbyl -s ubstituted organomet a lloi d f 

m and n are in d epen d ently 1 or 3 de p e n d ing on th^t val e n c y of E ; 

p . ic c harge on the bident a tc lig a n d such that th e oweraU change of LMX is neutral , 

an d wherein . th e support is s e l e cted from the group c oneisting of Gr o up 2| 3 | ^ ) S ; 1 3 , 

an d 1 4 met a l or met a lloid^d es. 

64. (Previously Presented) The catalyst system of claim 63 wherein the activator 
comprises a non-coordinating anion. 
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65, (Previously Presented) The catalyst system of claim 63 wherein the activator 
comprises an alumoxane. 

66. (Currently Amended) The catalyst c omposition system of claim 63 v^rherein the 
support comprises silica. 

Claims 67- 69 cancelled, 

70. (Previously Presented) The catalyst system of claim 63 wherein A has at least one 
conjugated group. 

71 . (Currently Amended) The catalyst system of claim 65 wherein the transition metal 



72. (Previously Presented) The catalyst system of claim 63 wherein M is nickel. 



73. (Currently Amended) The catalyst a ompound sj^stem of claim 63 wherein A is 
defined by the following formulae: 



catalyst compound-to-alumoxane molar ratio is from 1 :500 to 10:1. 







A-6 



A-7 



A-8 



A-9 



A-10 
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A-11 



A-12 



A-13 



A-14 



wherein G is a Group 14 elemen t es pecially ; Q is a Group 13 element; and R* are 
independently hydride radicals, Cl-Cso hydiocarbyl radicals, substituted hydrocarbyl 
radicals, halocarbyl radicals, substituted halocarbyl radicals, and or hydrocarbyl- Md-^ 
halocarbyl-substinited organometalloid radicals, and optionally two or more adjacent R' ma^ 
form one or more C4 to C40 rings to give a saturated or unsaturated cyclic or polycyclic ring. 

74. (Currently Amended) The catalyst compoun d system of claim 63 wherein M is 
nickel, E is nitrogen, m is 1, n is l^^ p is 0, A is defined by the formula; 

R' R' 

\-</ 
/ \ 

where each G is, independently, C, Si, or Ge, and each R" is a substituted phenyl group. 



Claims 75 to 9S cancelled. 

994^. (Currently Amended) A catalyst system comprising the combination of flie catalyst 
compound of claim 43-13 and tetrakis(perfluorophenyl)boron. 

loom. Cancelled. 
101402. Cancelled. 



mm.. Cancelled. 
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103104. (Currently Amended) Thg pro c ecc of claim 95 The catalyst system of claim 
13 wherein the activator comprises a Group 13, 14, or 16 halide salt. 

(Currently Amended) Jh ft- pro c ec s of claim 9 5 The catalyst system of claim 
13 wherein the activator comprises a group 15 oxyfluoride salt. 

105iO6. (Currently Amended) The procggB of cl a im 9S The catalyst system of claim 
13 wherein the activator comprises BF 4, PF'e, TeOf 6 and/or ASF'e- 

106iM- (Currently Amended) Th e procgc s of c l a im 9 S The catalyst system of claim 
13 wherein the support comprises a non-coordinating anion chemically bound to the 
support. 

1071O&. (Currently Amended) Tha nroce s B of cl a im - 95 The catalyst system of claim 
13 wherein the support comprises a polymeric support. 

1084^. (Currently Amended) Th a pro c g sfi of cl a im 95 The catalyst system of claim 
13 wherein the support comprises one or more Group 2, 3, 4, 5, 13, or 14 metal or 
metalloid oxides. 

109440. (Currently Amended) Th a pToc a cfi . of c laim 95 The catalyst system of claim 
13 wherein the support comprises one or more of magnesia, titania> or zirconia. 

110444, (Currently Amended) 33w - procc fi fi of claim 95 The catalyst system of claim 
13 wherein the support has a pore size of from 10 to 1000 A. 

1114,4a . (Currendy Amended) The procecfi of cl a im 95 The catalyst system of claim 
13 wherein the support has a surface area of 10-700 m^/g. 

11244a. (Currently Amended) The process of claim 95 The catalyst system of claim 
13 wherein the support has a pore volume of 0,1 to 4 cc/g. 
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113444. (Cuirently Amended) Tha proc a es of c laini 9 5 The catalyst system of claim 

13 wherein the support has an average particle size of 10-500jam. 

11/1115. (Currently Amended) Th » proce ss of claim 9 S The catalyst system of claim 

13 wherein the support has: 

a) a surface area of 50 to 500 m^/g; 

b) a pore volume of 0, 5 to 3 .5 cc/g; 

c) an average particle size of 20 to 200 |im; and 

d) a pore size of 50 to 500A. 




115446. (Currently Amended) The proces s catalyst system o f claim 9& 114 w herein 
the transition metal compound is present on the support at a loading of 10-lOO^m of 



transition metal compound per gram of support. 

11644^. (Currently Amended) The f^ec^ catalyst system of claim 4J4 115 w herein 
the loading is 20 to 80 fimoles transition metal compound per gram of support. 

11744^. (Currently Amended) The procc &s catalyst system of claim U6 115 wherein 
the loading is 40 to 60 lomoles of transition metal compound per gram of support 

11844$, Cancelled. 

119430. Cancelled. 



120434-. Cancelled. 




REMARKS 

Reconsideration of the present claims, in light of the attached claim amendments and 
the remarks which follow, is respectfully requested. 
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